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Description 

The present invention relates to a high 
modulus thermoplastic film according to the 
precharacterising part of claim 1 , and to a process 
for the manufacture of such film. More particularly, 
the present invention relates to a process for con- 
forming a heat-shrinkable thermoplastic film having 
a high modulus of elasticity to the shape of a non- 
planar article without a substantial formation of 
wrinkles in the conformed film. The process of the 
present invention is particularly suitable for the 
manufacture of automotive glazing and other trans- 
parent articles where optical clarity is important. 

The construction and manufacture of auto- 
motive glazing products such as windshields, rear 
windows, sun roof panels, etc. is well known. One 
of the simpler glazing products may comprise a 
flexible interlayer of polyvinylbutyral sandwiched 
between a pane of glass on one side and a high 
modulus film, for example, polyester film, on the 
opposite side. This laminate is typically formed by 
assemblying the component layers and applying 
heat and/or pressure to permanently bond the lay- 
ers together. European Patent No. 138,633 pro- 
poses an improved lamination process in which 
several "stacks" of components are simultaneously 
laminated. 

Many automotive glazing products are not 
planar. Instead, the shapes of these products are 
becoming increasingly more complex in order to 
satisfy both aesthetic and aerodynamic demands of 
the automotive marketplace. While such curved 
automotive glazing products may satisfy certain 
aesthetic tastes and help minimize the overall wind 
resistance of the vehicle, they are extremely dif- 
ficult to mass produce. 

One source of difficulty relates to the produc- 
tion of high optical quality curved glass panels from 
commercial plate glass. Typically, such curved 
glass panels are manufactured by bending a pair of 
planar glass sheets as a pair so that their shapes 
conform to one another throughout the entire extent 
of the glass. A tunnel-like lehr is employed to heat 
the pair of glass sheets in unison to conform to the 
shaping surface of a bending mold. The production 
capacity of the lehr usually determines the overall 
production capacity of an automotive glazing man- 
ufacturing line. J. Golightly, "Producing Bent Lami- 
nated Windshields," U.S. Patent No. 3,453,161 
(July 1, 1969) discloses a method by which the 
production capacity of such lehrs may be in- 
creased wherein each bending mold is loaded with 
two pairs of glass sheets instead of one pair. 

Wrinkling of the flexible interlayer sheet during 
its placement between the curved glass panels can 
also present a significant problem to the auto- 
motive glazing manufacturers. J. Valimont et al, 



"Vacuum Mold For Making A Windshield Subas- 
sembly," U.S. Patent No. 4,501,546 (February 26, 
1985) discloses the use of a shaped, rotable vacu- 
um mold, having curved walls conforming to the 

5 shape of the curved glass panels, to place a flexi- 
ble interlayer themoplastic sheet such as PVB onto 
a curved glass panel in proper orientation and 
alignment without wrinkling. This patent does not 
address the wrinkling and optical distortion prob- 

w lems associated with the use of films possessing a 
high modulus of elasticity ("high modulus films"), 
such as biaxially-oriented polyester film. 

High modulus films, such as biaxially oriented 
polyethylene terephthalate film, may form part of a 

75 protective layer for the automotive glazing laminate. 
Unfortunately, such films do not easily conform to 
many of the automotive glazing product shapes to 
which such films must be laminated. Instead, such 
high modulus films typically wrinkle, with the 

20 amount of wrinkling being directly dependent upon 
the complexity of the shape of the desired auto- 
motive glazing product. The wrinkling problem has 
prevented commercial acceptance of high modulus 
films as components of non-planar glazing pro- 

25 ducts. 

One reference which expressly deals with 
shaping a film in two directions of curvature is 
directed to metallized polyester film applications. 
D. Albert, "End Retract Device For Completing 

30 Spherically Shaped Reflective Film," U.S. Patent 
No. 4,592,717 (June 3, 1986) discloses an appara- 
tus in which the end portions of the film to be 
stretched are permanently attached to flexible 
stretch blocks such that the film wraps over a 

35 surface of the blocks which can be bent to arc 
positions matching the arc of curvature at the end 
of a frame which carries the film in its final spheri- 
cal configuration. The stretch blocks are then 
forced to flex about a neutral axis such that the 

40 surfaces of the blocks move about fixed end points 
from a chord configuration to an arc configuration 
which matches that of the ends of the stretching 
frame. 

DE-A-24 39 597 describes the production of 
45 surfaces which come close to the mathematical 
minimum. Such process comprises inter alia wrap- 
ping a thermoplastic shrink film over a frame, e.g. 
in form of a cube, and then thermoshrinking such 
film whereby the film surface approaches the math- 
50 ematical surface minimum. 

WO 81/01304 describes a biaxially drawn 
shaped body which is formed by a synthetic ma- 
terial plate of at least 1 mm thickness of which the 
edge is not contained in one plane and of which 
55 the surface is smaller than the plane output surface 
surrounded by the edge. 

CH-A-514 302 describes the production of 
shoes and FR-A-1 401 350 deals with the problem 
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of giving plexiglass sheets a permanent shape. 

It is an object of the present invention to pro- 
vide a high modulus thermoplastic film, substan- 
tially wrinkle-free, having at least one curve con- 
formed to a mold surface by differential shrinkage. 

BRIEF SUMMARY OF THE INVENTION 

The above object is achieved according to the 
invention by a high modulus thermoplastic film as 
defined in claim 1 and by a process for the manu- 
facture of a high modulus thermoplastic film as 
defined in claim 7. 

Particular embodiments of the invention are 
disclosed in the dependent claims 2 to 6 and 8 to 
12. 

DETAILED DESCRIPTION OF THE INVENTION: 

Any heat-shrinkable, high modulus film may be 
employed in the practice of the present invention. 
As used herein, "heat-shrinkable film" means a 
thermoplastic film which, when exposed to elevated 
temperatures in the absence of dimensional re- 
straint, will shrink. 

"Modulus of Elasticity" is a measure of the 
force required to bend a material. As is well known, 
the modulus of elasticity of a given thermoplastic 
film is dependent upon its chemical composition, 
its molecular weight, and the degree of stretching 
the film is subjected to during its manufacture. For 
the purposes of this invention, a "high modulus" 
film means a thermoplastic film whose modulus of 
elasticity is sufficiently high that the film will wrinkle 
rather than readily conform itself to the shape of a 
non-planar article. Heat-shrinkable, high modulus 
films are well-known and can include polyester 
films, polyolefin films, polyvinyl chloride films, poly- 
carbonate films, polyamide films, polyurethane 
films, and polystyrenic films. Heat-shrinkable, high 
modulus polyester film is preferred. 

The process of the present invention is ap- 
plicable to any non-planar article which may be 
itself employed to manufacture a convex shaped, 
negative image mold of itself. The process is be- 
lieved most suitable to non-planar articles possess- 
ing a compound curve. The term "compound 
curve" here defines a surface which is curved in 
more than two directions from each point of the 
surface. Such a configuration sometimes is also 
referred to as a spherical configuration. 

One preferred embodiment of the present in- 
vention relates to automotive glazing laminates 
which are discussed in more detail below. 

The practice of the present invention requires a 
convex, negative-image mold be constructed of the 
non-planar article to whose shape the heat-shrink- 
able, high modulus film is to be conformed. The 



negative-image mold may be constructed of any 
suitable material and by any method as long as the 
mold accurately reflects a negative image of the 
non-planar article. The mold must have means for 

5 holding the heat-shrinkable, high modulus film un- 
der dimensional restraint. Suitable means for di- 
mensional restraint could include a series of vacu- 
um apertures, or alternatively, mechanical clamps 
may be employed to hold the heat-shrinkable film 

10 in place. 

To practice the present invention, a planar 
heat-shrinkable, high modulus film is first cut to the 
appropriate dimensions. The cut planar film is 
placed upon the negative-image mold of a non- 
75 planar article. Due to its high modulus, the cut 
planar film will typically wrinkle rather than follow 
the non-planar molding surface of the mold. The 
wrinkled film is held under dimensional restraint 
while being heated to a temperature above its 

20 glass transition temperature. Generally, this tem- 
perature will not exceed 250 • C. The wrinkled heat- 
shrinkable film will begin to shrink. Since it is held 
under dimensional restraint the shrinking film will 
conform to the mold surface by differential shrink- 

25 age of the excess film which forms the wrinkles in 
the film mass. 

A mold release agent may optionally be inter- 
posed between the heat-shrinkable film and the 
negative-image mold prior to heat-shrinking. The 

30 choice of mold release agent will depend upon the 
mold surface and the type of heat-shrinkable film 
selected. The mold release agent may be applied 
to the mold, the heat-shrinkable film, or both. Pref- 
erably, the mold release agent may be coated onto 

35 the heat-shrinkable film. 

A conformed film prepared as described above 
will be substantially wrinkle-free and will have sub- 
stantially the same, if not exact, shape as the non- 
planar article employed to manufacture the nega- 

40 tive-image mold. Thus, the conformed film may be 
inverted, properly aligned, and easily placed upon 
the corresponding non-planar article without addi- 
tional wrinkling. 

The above-described process is particularly 

45 suitable for conforming thermoplastic films into 
shapes having a compound curve. 

The process of the present invention may be 
employed to manufacture a pre-laminate compris- 
ing a conformed film and a conformed adhesive 

so layer bonded thereto. The pre-laminate can be 
prepared by producting the conformed film as de- 
scribed above. Once the heat-shrinkable film has 
been conformed to the shape of the negative- 
image mold, an adhesive layer or coating can then 

55 be applied to the wrinkle-free conformed film. The 
adhesive-coated film is subsequently heated under 
pressure sufficient to conform the adhesive coating 
to the shape of the conformed film. Alternatively, 
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the planar heat-shrinkable film can be first lami- 
nated to the adhesive layer and the pre-laminate 
formed by conformation on the negative-image 
mold as described above. In yet another possible 
embodiment, the adhesive may be placed or coat- 
ed upon the non-planar article before the con- 
formed film is placed into image-wise contact with 
the adhesive-coated non-planar article. 

The particular adhesive chosen will depend 
upon the particular heat-shrinkable film employed 
and the nature of the laminate which is to be 
manufactured. Suitable adhesives include plasti- 
cized polyvinyl acetal resins such as polyvinyl- 
butyral when heat-shrinkable polyester film is cho- 
sen as the heat-shrinkable film and the two-layer 
pre-laminate is to be laminated to glass. 

DESCRIPTION OF A PREFERRED EMBODIMENT : 

The advantages of the present invention will be 
further illustrated by reference to the presently- 
envisioned preferred embodiment As discussed 
briefly above, the present invention is particularly 
suitable for the manufacture of automotive glazing 
products, especially anti-lacerative automotive glaz- 
ing products having at least one compound curve 
forming at least part of its surface. 

Anti-lacerative automotive glazing products 
may be defined as those products having a protec- 
tive anti-lacerative layer bonded to the inside sur- 
face of an otherwise conventional glazing product. 
Such anti-lacerative automobile glazing products 
are disclosed in US-A-3,900,673 and US-A- 
4,242,403, the disclosures of which are each ex- 
pressly incorporated by reference herein. 

The anti-lacerative layer comprises (1) a rela- 
tively soft extensible plastic material, such as poly- 
vinylbutyral, which is bonded to the otherwise con- 
ventional automotive glazing product; (2) a thinner 
layer of a more durable, higher modulus plastic 
such as polyethylene terephthalate; and (3) an 
even thinner layer of an abrasion resistant coating. 

The process of the present invention is particu- 
larly suited to the manufacture of an anti-lacerative 
layer which will easily conform to a given com- 
pound curvature without wrinkling, and to non- 
planar automotive glazing units incorporating such 
anti-lacerative layers. The preferred process will be 
illustrated by reference to the fabrication of an anti- 
lacerative automotive glazing product having a 
least one compound curve. 

It is likely that an automotive glazing manufac- 
turer will practice the preferred embodiment of 
invention. Thus, rolls of planar, high modulus, heat 
shrinkable polyethylene terephthalate film and rolls 
of polyvinylbutyral will be shipped to the auto- 
motive glazing manufacturer. 



A negative-image mold of the desired glazing 
unit must first be manufactured. The mold must 
have means for holding the heat-shrinkable polyes- 
ter film along the periphery of the mold. Such 

5 holding means may be a series of apertures to 
which a vacuum is applied or may be a series of 
mechanical clamps or equivalent holding means. 

The heat-shrinkable, high modulus polyester 
film has an abrasion-resistant coating applied to 

10 one side. The film may also have an adhesion 
promoting coating applied to its opposite side. The 
polyester film may also have a conductive coating, 
an infrared reflective coating or a thin metallic 
layer. The film may contain UV absorbers or dyes 

75 or these may be present in coatings on the film. 

At the automotive glazing manufacturing site, 
the planar heat shrinkable polyester film is cut to 
the approximate dimensions of the curved auto- 
motive glazing unit to which it will be laminated. 

20 The cut film's dimensions should be larger than the 
automotive glazing unit since the film will shrink 
during the manufacturing process described below. 

The cut heat-shrinkable planar polyester film is 
then placed upon the negative-image mold and 

25 secured with the side having the abrasion-resistant 
coating contacting the mold surface. The planar 
high modulus polyester film typically will not read- 
ily conform to the non-planar molding surface but 
instead will wrinkle, with the degree of wrinkling 

30 being dependent upon the complexity of the non- 
planar molding surface. 

The wrinkled polyester film is then conformed 
to the curvature of the negative-image mold by 
heat-shrinking the film. The "conforming tempera- 

35 ture" will generally not exceed 250 • C. 

The conformed polyester film is then placed 
into image-wise contact relationship with an auto- 
motive glazing product without formation of un- 
desirable wrinkles. This is accomplished by invert- 

40 ing the negative-image mold so that the conformed 
film is facing downwards. The automotive glazing 
unit is then aligned underneath the mold and an 
adhesive layer of polyvinylbutyral is placed be- 
tween the film and the automotive glazing product. 

45 The mold is then lowered until the exposed surface 
of the conformed film makes contact with the PVB 
layer, which is then brought into contact with the 
concave glass surface of the automotive glazing 
unit. This pre-laminate will be heated under pres- 

50 sure to form the antilacerative glazing unit. 

EXAMPLES : 

The practice and advantages of the present 
55 invention are further illustrated in the following Ex- 
amples, which are intended to be illustrative only 
and in no way limit the scope of the claimed 
invention. 



4 



7 



EP0 326 015B1 



8 



EXAMPLE I 

A plaster of paris negative-image mold of a 
portion of a Ford Taurus back window having a 
compound curvature was first prepared using con- 
ventional techniques. 

A 2 mil thick planar sheet of heat-shrinkable 
HOSTAPHAN® polyester film was then cut to the 
approximate dimensions of the negative-image 
mold, such that the edges of the cut film extended 
over the periphery of the mold. The cut polyester 
film was placed over the molding surface of the 
negative-image mold and held under dimensional 
restraint by taping the edges of the film to the 
periphery of the mold. The planar sheet of cut film 
did not easily conform to the shape of the molding 
surface and several wrinkles were formed in the 
film. 

The negative-image mold was then placed in 
an oven maintained at 200 # C for approximately 20 
minutes, at which time the mold was permitted to 
cool to room temperature. During the time the cut 
polyester film was held against the mold in the 
oven, it shrank and adapted itself to the compound 
curvature of the mold surface. The wrinkles which 
had been formed in the cut film were not present in 
the conformed film. 

The conformed polyester film so prepared was 
separated from the negative-image mold, and easi- 
ly placed into image-wise alignment with the Tau- 
rus back window. The film closely conformed to the 
complex curvature of the glass surface without any 
visible wrinkling. 

EXAMPLE II 

A planar, biaxially oriented, heat shrinkable film 
of polyethylene terephthalate was placed over the 
convex surface of a 150 mm diameter watch glass 
having a nominal 100 mm radius of spherical cur- 
vature. The PET film was held under dimensional 
restraint against the convex surface by taping the 
edges of the film to the concave surface of the 
watch glass. The planar sheet of cut film did not 
easily conform to the convex surface of the watch 
glass and several wrinkles were formed in the film. 
The PET/watch glass assembly was placed in an 
oven maintained at 190*C for approximately 30 
minutes. During this time the heat-shrinkable PET 
film was substantially conformed to the convex 
surface of the watch glass. Most of the wrinkles 
which had been present in the cut film were not 
present in the conformed film. 

A 1 mm thick sheet of polyvinyl butyral was 
draped over the concave surface of a second 150 
mm diameter watch glass having a nominal 100 
mm radius of spherical curvature. The conformed 
PET film was pressed against the PVB film by 



bringing the two watch glasses into a nested rela- 
tionship, placing the nested watch glasses into a 
vacuum bag, and reducing the pressure to 0,845 
bars. The vacuum-bagged assembly was placed in 
5 an autoclave, where it was subjected to a 60 
minute programmed temperature and pressure cy- 
cle having a maximum temperature of 143 # C 
(290 # F) and a maximum pressure of 13 bars (190 
psi). 

70 The vacuum-bagged assembly was brought to 
room temperature and atmospheric pressure and 
removed from the vacuum bag. The two watch 
glasses were separated, with the conformed PET 
film firmly bonded to the glass by the PVB. 

75 The present invention is not limited to mon- 
olayer high modulus thermoplastic films. Heatshrin- 
kable high modulus, multilayer coextruded films 
may also be used in the process of the present 
invention to produce substantially wrinkle-free ther- 

20 moplastic films having at least one compound 
curve. 

Claims 

25 1. A high modulus thermoplastic film, substan- 
tially wrinkle-free, having at least one curve 
conformed to a mold surface by differential 
shrinkage, characterized in that the curve is a 
compound curve and the film is held under 

30 dimensional restraint during shrinkage. 

2. A high modulus thermoplastic film according to 
claim 1, characterized in that said film is se- 
lected from the group of films comprising 

35 polyolefin films, polyamide films, polyurethane 

films, polycarbonate films, polyvinyl chloride 
films, polystyrenic films, and polyester films. 

3. A high modulus thermoplastic film according to 
40 claim 1 or 2, characterized in that said film is a 

biaxially stretched polyester film. 

4. A high modulus thermoplastic film according to 
any one or more of claims 1 to 3, character- 

45 ized in that the film is coated with a mold 

release agent. 

5. A high modulus thermoplastic film according to 
any one or more of claims 1 to 4, character- 
so ized in that the film is coated with an adhesive. 

6. A high modulus thermoplastic film according to 
claim 5, wherein the adhesive is selected from 
plasticized polyvinyl acetal resins. 

55 

7. Process for the manufacture of a high modulus 
thermoplastic film according to claim 1 com- 
prising: 
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i) placing a heatshrinkable, thermoplastic 
film which has a modulus of elasticity which 
is sufficiently high so that the film will wrin- 
kle rather than readily conform itself to the 
shape of a non-planar article over a nega- 5 
tive image mold of a non-planar article, and 

ii) conforming said film to the shape of said 
mold by heating said film to a temperature 
above its glass transition temperature while 
maintaining said film under dimensional re- u 
straint. 

8. Process according to claim 7, characterized in 
that said film is heated to a maximum conform- 
ing temperature of about 250 0 C. n 

9. Process according to claim 7 or 8, character- 
ized in that a mold release coating is inter- 
posed between said film and said moid prior to 
heating said film and is affixed to said film, 2< 
said mold release coating additionally improv- 
ing the abrasion resistance of said film. 

10. Use of a film according to claim 1 in the 
manufacture of automotive glazing products. 21 

11. Use of a film according to claim 1 in the 
production of anti-lacerative automotive glazing 
products. 

3( 

12. Anti-lacerative glazing unit having at least one 
compound curve comprising a glazing unit, an 
adhesive layer and a film according to claim 1. 



PatentansprUche 

1. Thermoplastische Folie mit hohem ElastizitSts- 
modul, im wesentlichen faltenfrei und mit min- 
destens einer KrUmmungsflache, die durch Dif- 
ferentialschrumpf an eine Formoberflache an- 
gepaBt ist, dadurch gekennzeichnet, daB die 
KrOmmungsflSche eine dreidimensionale 
KrUmmung aufweist und die Folie wShrend der 
Schrumpfung unter Zug steht, urn die Form zu 
erhalten. 

2. Thermoplastische Folie mit hohem Elastizitats- 
modul nach Anspruch 1, dadurch gekennzeich- 
net, daB sie ausgewahlt ist aus der Gruppe 
umfassend Polyolefin-, Polyamid-, Polyuret- 
han-, Polycarbonat-, Polyvinylchlorid-, Polysty- 
rol- und Polyesterfolien. 

3. Thermoplastische Folie mit hohem ElastizitSts- 
modul nach Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet, daB sie eine biaxial streckorien- 
tierte Polyesterfolie ist. 



4. Thermoplastische Folie mit hohem ElastizitMts- 
modul nach einem Oder mehreren der AnsprU- 
che 1 bis 3, dadurch gekennzeichnet, daB sie 
mit einem Trennmittel beschichtet ist. 

5. Thermoplastische Folie mit hohem ElastizitSts- 
modul nach einem Oder mehreren der AnsprO- 
che 1 bis 4, dadurch gekennzeichnet, daB sie 
mit einem Klebemittel beschichtet ist. 

6. Thermoplastische Folie mit hohem ElastizitSts- 
modul nach Anspruch 5, dadurch gekennzeich- 
net, daB die Klebeschicht ausgewahlt ist aus 
plastifizierten Polyvinylacetal-Harzen. 

7. Verfahren zur Herstellung einer thermoplasti- 
schen Folie mit hohem Elastizitatsmodul nach 
Anspruch 1 , bei dem 

i) eine warmeschrumpffShige, thermoplasti- 
sche Folie, Gber eine Negativ-Form eines 
nicht-ebenen Gegenstandes gelegt wird, 
wobei deren Elastistizitatsmodul gerade so 
hoch ist, daB die Folie eher knitted als sich 
selbst an die Form eines nicht-ebenen Ge- 
genstandes anpaBt, 

ii) die Folie an die Gestalt der Form ange- 
paBt wird durch Erw&rmen der Folie auf 
eine Temperatur oberhalb ihrer GlasUber- 
gangstemperatur, wShrend die Folie unter 
Zug gehalten wird, so daB eine Formfolie 
entsteht. 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die Folie auf eine maximale An- 

35 passungstemperatur von ca. 250 *C erwarmt 

wird. 

9. Verfahren nach Anspruch 7 oder 8, dadurch 
gekennzeichnet, daB zwischen der Folie und 

40 der Form vor dem Erwarmen ein Trennmittel 
aufgebracht wird, das der Folie anhaftet und 
zusa*tzlich die Abriebfestigkeit der Folie ver- 
bessert. 

45 10. Verwendung der Folie nach Anspruch 1 in der 
Herstellung von Glasprodukten der Automobil- 
industrie. 

11. Verwendung der Folie nach Anspruch 1 in der 
50 Herstellung von splittersicheren Glasprodukten 

in der Automobilindustrie. 

12. Splittersichere Glaseinheit mit mindestens ei- 
ner dreidimensionalen KrUmmungsflache be- 

55 stehend aus einer Glaseinheit, einer Klebe- 

schicht und einer Folie nach Anspruch 1 . 
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Revendicatlons 

1. Film thermoplastique h module d'eiasticite eie- 
ve, essentiellement sans plis, comportant au 
moins une courbe conform§e & une surface de 
moulage par retrait differential, caracterise en 
ce que la courbe est une courbe multiple et en 
ce que le film est maintenu sous contrainte 
dimensionnelle au cours du retrait. 

2. Film thermoplastique & module d'eiasticite eie- 
ve selon la revendication 1, caracterise en ce 
que le film est choisi parmi les films de polyo- 
I6fine, les films de polyamide, les films de 
polyur6thanne, les films de polycarbonate, les 
films de chlorure de polyvinyle, les films polys- 
tyrgniques et les films de polyester. 

3. Film thermoplastique h module d'glasticite eie- 
ve selon la revendication 1 ou 2, caracterise en 
ce que le film est un film de polyester etire 
selon deux axes. 



9. Procede selon la revendication 7 ou 8, caracte- 
rise en ce qu'on interpose un revdtement de 
d£moulage entre le film et le moule avant de 
chauffer le film, ce revetement etant fixe sur le 

5 film, le revetement de dSmoulage ameiiorant 

encore la resistance h I'abrasion du film. 

10. Utilisation d'un film selon la revendication 1, 
pour la fabrication de produits de vitrage d'au- 

w tomobiie. 

11. Utilisation d'un film selon la revendication 1, 
pour former des produits de vitrage d'automo- 
bile anti-laceration. 

15 

12. Element de vitrage anti-laceration comportant 
au moins une courbe multiple, comprenant un 
element de vitrage, une couche d'adhesif et un 
film selon la revendication 1 . 

20 



4. Rim thermoplastique & module d'glasticite eie- 

ve selon au moins Tune des revendications 1 & 25 

3, caracterise en ce que le film est revetu avec 
un agent de demoulage. 

5. Film thermoplastique & module d'eiasticite glo- 
ve selon au moins une des revendications 1 k 30 

4, caracterise en ce que le film est revetu avec 
un adhesif. 



6. Film thermoplastique h module d'eiasticite gle- 
ve selon la revendication 5, dans lequel I'adhe- 35 
sif est choisi parmi les resines de polyacgtal 
vinylique plasties. 



7. Procede de fabrication d'un film thermoplasti- 
que & module d'eiasticite eieve selon la reven- aq 
dication 1, selon lequel : 

i) on dispose un film thermoplastique ther- 
more tractable ay ant un module d'eiasticite 
suffisamment eieve pour que le film plisse 

plus facilement qu'il ne se conforme lui- 45 
meme & la forme d'un article non plan, sur 
un moule h image negative d'un article non 
plan, et 

ii) on faconne ce film selon la forme du 
moule, en chauffant le film h une tempera- 50 
ture superieure h sa temperature de transi- 
tion vitreuse, en maintenant le film sous 
contrainte dimensionnelle. 



8. Procede selon la revendication 7 t caracterise 55 
en ce que le film est chauffg & une temperatu- 
re de faconnage maximum d'environ 250 • C. 
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